The Sec domain protein Scfd1 facilitates trafficking of ECM components during chondrogenesis.
Chondrogenesis in the developing skeleton requires transformation of chondrocytes from a simple mesenchymal condensation to cells with a highly enriched extracellular matrix (ECM). This transition is in part accomplished by alterations in the chondrocyte protein transport machinery to cope with both the increased amount and large size of ECM components. In a zebrafish mutagenesis screen to identify genes essential for cartilage development, we uncovered a mutant that disrupts the gene encoding Sec1 family domain containing 1 (scfd1). Homozygous scfd1 mutant embryos exhibit a profound craniofacial abnormality caused by a failure of chondrogenesis. Loss of scfd1 was found to hinder ER to Golgi transport of ECM proteins and is accompanied with activation of the unfolded protein response in chondrocytes. We further demonstrate a conserved role for Scfd1 in differentiation of mammalian chondrocytes, in which loss of either SCFD1 or STX18, a SLY1 interacting t-SNARE, severely impair transport of type II collagen. These results show that the existence of a specific export pathway, mediated by a complex containing SCFD1 and STX18 that plays an essential role in secretion of large ECM proteins during chondrogenesis.